Abstract
Introduction

Intravascular leiomyomatosis (IVL) is a rarely described smooth muscle cell tumor that grows within venous channels but does not invade the tissues. The tumor primarily extends through the uterine veins, sometimes as far as the inferior vena cava (IVC), reaching the right-side cardiac chambers and the main pulmonary artery, resulting in death (1). IVL has been diagnosed after abnormal uterine bleeding or lower abdominal tenderness has been observed. Even with extensive intravenous tumor extension, patients may remain asymptomatic until intracardiac growth leads to
v a a n d t h e n t o t h e r i g h t a t r i u m ( a r r o ws
. The whole course of treatment is summarized in Fig. 5 .
Discussion
IVL is a rare uterine tumor characterized by a nodular mass of benign smooth muscle growing within the lumen of veins. At least 77 of the IVL cases reported between 1980 and 2008 had cardiac complications, including the present case (Table 2) (1-5). Out of these, 44 had undergone hysterectomies. We presume that in those cases, IVL had simply not been diagnosed in the period of time immediately following the hysterectomy. A tumor left inside the pelvic veins at the time of hysterectomy could have extended towards the right heart, leading to obstruction or other adverse events later on in life. The median interval between hysterectomy to the diagnosis of IVL with cardiac involvement was 4 years (6). However, the time lag in the present case was only one year. It has been reported that differences in cytological features only correlate with the time period of recurrence, and not with the IVL clinical outcome (7). We
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believe that there should be more vigilance against recurrence in such rapidly growing cases. In our review, the most common presenting symptom is heart failure. Most patients with IVL remain asymptomatic until direct intracardiac extension causes valve obstruction or cavity compromise, leading to cardiac insufficiency. Death due to heart failure caused by mechanical obstruction and/or intracardiac extension of these lesions has also been reported (8) . Most cases did not experience serious complications at the time of diagnosis. However, the present patient developed both acute hypoxemia and disseminated intravascular coagulopathy. Tumor-induced venous thromboembolism was suspected. We supposed that once imaged, rapid tumor excision may decrease the incidence of this serious complication and further improve survival rates in IVL patients.
Various imaging modalities are available for the detection and diagnosis of IVL. By 2-dimensional echocardiography, the presence of a long, serpentine, polypoidal mass extending from the IVC into the right atrium should raise the suspicion of IVL (9) . The IVL usually also presents echocardiographic features of elongated mobile masses that extend from the veins of the lower body (10) . Transesophageal echocardiography (TEE) provides better spatial resolution as to where the tumor is attached to the atrial wall or interatrial septum, and also the relationship with the IVC and SVC (11) . Identifying the site of attachment also helps in differentiating IVL from myxoma, because right atrial myxoma is characteristically highly mobile and frequently attached to the interatrial septum, although it may also adhere to the wall of the right atrium (12) . Contrast-enhanced CT can reveal the tumoral thrombus within the IVC and its extension to renal, iliac or adnexal veins (11) . MRI is superior to CT and conventional venography because, not only does it avoid irradiation, the contrast agent used (gadolinium chelate) is much safer than the iodinated contrast used in CT scanning and conventional venography. MRI also has better soft tissue contrast resolution and can assess blood flow without contrast injection (13) . The MRI features of IVL are nonspecific, and appear iso-or mildly hyperintense with respect to the muscle on the T1-weighted images, although the signal intensity is much higher on T2-weighted images (especially after the intravenous injection of gadolinium) (13, 14) . Surgery is the treatment of choice for IVL, although it does require the complete removal of the tumor, since incomplete excision may result in a recurrence and hence further surgery or even death. Bilateral oophorectomy is also suggested because the tumor is estrogen dependent (15) . In our review, a higher percentage of patients achieved a complete removal F i g u r e 5 . Cl i n i c a l c o u r s e o f t h e p a t i e n t . F F P f r e s h f r o z e n p l a s ma , P C p l a t e l e t c o n c e n t r a t e . 
